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in this connection the higher working temperature and the low percentage of volatile matter in the saar coal must be taken into account to understand the low candle power recorded, coincident with the high calorific power per ton.
It is in the supplementary manufacture of water gas that we find the 5-meter retorts appearing with most credit, and Table XXXIV shows that the advantage of the increased yield is not lost when the calorific value of the gas per ton of coal is taken into account. The admission of steam reduces the lighting value per ton of coal by 3 per cent, with slight steaming at Dessau, by 7.3 per cent, with copious steaming at Mariendorf, and by 22.4 fper cent, with copious steaming at Zurich. The tables show the relation that exists in the hydrogen content of the gas produced, this being shown by the difference between the gross and the net calorific value, line 7, Table XXXIV, giving a ratio which appears to furnish a good index of the efficiency of the retort as a water-gas producer; the ideal ratio would be 12.2, and this is very nearly reached in the settings at Mariendorf.
HOLGATE arrives at this 12.2 ratio in the following manner:
Ideal water-gas reactions form 28 parts by weight of CO and 2 of H, with a total calorific value of 136,030 calories, which produce on combustion 18 parts of water by weight. The latent and sensible heat of the water vapor thus formed would amount to 11,136 calories, which figure represents the difference between the gross and the net calorific value of 2 grams of hydrogen; consequently if the actual amount of the latter yielded by any gas is known, it is possible to tell how much hydrogen the gas contained. Therefore the 11,136 calories correspond to 68,360 calories of heat developed by hydrogen; and with true water gas this heat should be accompanied by 67,670 calories from the CO; thus 136,030 + 11,136 = 12.2, and by this rule three-quarters of the water gas was converted to carbonic oxide at Mariendorf, four-ninths at Zurich, and but 2 per cent, at Dessau. The ^superiority of, the 5-meter retort for producing water gas is confirmed by the last line in Table XXXIII and lines 8 and 9 in Table XXXIV, where the increase in gross calorific power of the gas produced by Mariendorf is 870 B.t.u., and only 85 B.t.u. at Zurich.
As regards Table XXXIV, it may be stated that if the increase in production for the steaming and non-steaming periods be adjusted according to HOLGATE's calculations, the figures in lines 10